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DETAILED ACTION 

Specification 

1 . The title of the invention is not descriptive. A new title is required that is clearly 
indicative of the invention to which the claims are directed. 

2. The following title is suggested: --ELECTRON TUBE ELECTRON-BOMBARDED 
SEMICONDUCTOR DEVICE--. 

Claim Objections 

3. Claims 1, 4-6, 8, and 10-12 are objected to because of the following informalities: 
Claim 1 recites "a outer periphery" in the 5 th line of the claim. It appears that "a" should 
be replaced with the term "an" instead, since it is followed by the term "outer" in the 
claim. Appropriate correction is required. 

4. Claim 4 recites "the tube" in lines 3, 4, and 6 of the claim. The term "insulating" 
should precede the term "tube" in the claim for consistency in claim terminology, and 
also so there is no confusion of which tube is being referred to in the claim. 

5. Claim 5 recites "the tube" in lines 2-4 and 6 of the claim. The term "insulating" 
should precede the term "tube" in the claim for consistency in claim terminology, and 
also so there is no confusion of which tube is being referred to in the claim. 

6. Claim 6 recites "the tube" in lines 2-4 and 6-7 of the claim. The term "insulating" 
should precede the term "tube" in the claim for consistency in claim terminology, and 
also so there is no confusion of which tube is being referred to in the claim. 
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7. Claim 8 recites "the tube" in the last line of the claim. The term "insulating" 
should precede the term "tube" in the claim for consistency in claim terminology, and 
also so there is no confusion of which tube is being referred to in the claim. 

8. Claim 10 recites "the tube" in lines 4-5 of the claim. The term "insulating" should 
precede the term "tube" in the claim for consistency in claim terminology, and also so 
there is no confusion of which tube is being referred to in the claim. 

9. Claim 1 1 recites "the tube" in lines 3 and 5-6 of the claim. The term "insulating" 
should precede the term "tube" in the claim for consistency in claim terminology, and 
also so there is no confusion of which tube is being referred to in the claim. 

10. Claim 12 recites "the tube" in lines 2-4 and 6-7 of the claim. The term "insulating" 
should precede the term "tube" in the claim for consistency in claim terminology, and 
also so there is no confusion of which tube is being referred to in the claim. 

Claim Rejections - 35 USC § 103 

1 1 . The following is a quotation of 35 U.S.C. 1 03(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

12. This application currently names joint inventors. In considering patentability of 
the claims under 35 U.S.C. 103(a), the examiner presumes that the subject matter of 
the various claims was commonly owned at the time any inventions covered therein 
were made absent any evidence to the contrary. Applicant is advised of the obligation 
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under 37 CFR 1 .56 to point out the inventor and invention dates of each claim that was 
not commonly owned at the time a later invention was made in order for the examiner to 
consider the applicability of 35 U.S.C. 103(c) and potential 35 U.S.C. 102(e), (f) or (g) 
prior art under 35 U.S.C. 103(a). 

1 3. Claims 1 -1 3 are rejected under 35 U.S.C. 1 03(a) as being unpatentable over 
Helvy (US 4,855,642) in view of Suyama (US 5,874,728). 

14. Regarding independent claim 1 , the sole figure of Helvy shows an electron tube 
comprising an envelope (12) formed with a photocathode (16) at a predetermined part 
of the internal surface thereof; a fixing plate (24) which is disposed in the envelope and 
which has a central position and an outer periphery surrounding the central position; a 
first tubular wall (46) which is fixed to a position between the central position and the 
outer periphery of the fixing plate, the first tubular wall extending toward the 
photocathode; and an evaporation source (42) generating metal vapor, the evaporation 
source being disposed inside the envelope on the photocathode side relative to the 
fixing plate and being disposed at a position between the first tubular wall and an 
imaginary-extended-curved-surface of the outer periphery of the fixing plate that 
extends toward the photocathode. 

1 5. Helvy teaches the limitations of independent claim 1 discussed earlier but fails to 
exemplify an electron-bombarded semiconductor device fixed to a central portion of the 
fixing plate. 

16. Suyama teaches, in Figure 3, that it is known in the art to provide an electron 
tube with an electron-bombarded semiconductor (40) being fixed to a central portion of 
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a fixing plate (31). Suyama discloses that the semiconductor is used for performing 
detection with a high S/N ratio (col. 6, In. 34-50). 

17. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the electron tube of Helvy with the electron- 
bombarded semiconductor device taught by Suyama for detecting photoelectrons 
emitted from the photocathode in response to an incident light thereon. 

18. Regarding claim 2, the sole figure of Helvy shows an insulating tube (39) having 
one end and another end, the another end being connected to the envelope and the 
one end protruding inside the envelope, wherein the fixing plate and the evaporation 
source are disposed on the one end of the insulating tube. 

19. Regarding claim 3, the sole figure of Helvy shows the envelope including a 
cylindrical base and a main body having a first main body that is curved substantially in 
a spherical shape and a second main body that is curved substantially in a spherical 
shape and that connects the first main body to the base. 

20. Helvy fails to exemplify the semiconductor device being disposed on the main 
body side relative to an intersection between an axis of the base and an imaginary 
extended surface of the second main body that is located inside the base. 

21 . Suyama teaches, in Figure 3, that it is known in the art to provide an electron 
tube with an electron-bombarded semiconductor (40) being fixed to a central portion of 
a fixing plate (31). Suyama discloses that the semiconductor is used for performing 
detection with a high S/N ratio (col. 6, In. 34-50). 
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22. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the electron tube of Helvy with the 
semiconductor device taught by Suyama being disposed the main body side relative to 
an intersection between an axis of the base and an imaginary extended surface of the 
second main body that is located inside the base for detecting photoelectrons emitted 
from the photocathode in response to an incident light thereon. 

23. Regarding claim 4, the sole figure of Helvy shows the another end of the 
insulating tube connected to the envelope and the one end of the insulating tube 
protruding inside the main body of the envelope, and wherein the fixing plate and the 
evaporation source are disposed on the one end of the insulating tube. 

24. Regarding claim 5, the sole figure of Helvy shows a conductive member (38) 
provided on the one end of the insulating tube and protruding outside the insulating 
tube, wherein the fixing plate includes an inner stem that is connected to the one end of 
the insulating tube via a conductive member. 

25. Regarding claim 6, the sole figure of Helvy shows conductive member (50) 
provided on the another end of the insulating tube and protruding outside the tube, 
wherein the envelope includes an outer stem connected to the another end of the 
insulating tube, at least a part of the outer step that is connected to the another end of 
the insulating tube being conductive. 

26. Regarding independent claim 7, the sole figure of Helvy shows an electron tube 
comprising an envelope (12) formed with a photocathode (16) at a predetermined part 
of the internal surface thereof; a first tubular wall (46); an evaporation source (42) that 
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generates metal vapor, the evaporation source being disposed within the envelope and 
outside the first tubular wall; and a second tubular wall which surrounds the evaporation 
source. 

27. Helvy teaches the limitations of independent claim 1 discussed earlier but fails to 
exemplify an electron-bombarded semiconductor device provided inside the envelope. 

28. Suyama teaches, in Figure 3, that it is known in the art to provide an electron 
tube with an electron-bombarded semiconductor (40) provided inside the envelope. 
Suyama discloses that the semiconductor is used for performing detection with a high 
S/N ratio (col. 6, In. 34-50). 

29. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the electron tube of Helvy with the electron- 
bombarded semiconductor device taught by Suyama for detecting photoelectrons 
emitted from the photocathode in response to an incident light thereon. 

30. Regarding claim 8, the sole figure of Helvy shows an insulating tube (39) having 
one end and another end, the another end being connected to the envelope and the 
one end protruding inside the envelope, wherein the first tubular wall and the 
evaporation source are disposed on the one end of the insulating tube. 

31 . Regarding claim 9, the sole figure of Helvy shows the envelope including a 
cylindrical base and a main body having a first main body that is curved substantially in 
a spherical shape and a second main body that is curved substantially in a spherical 
shape and that connects the first main body to the base. 
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32. Helvy fails to exemplify the semiconductor device being disposed on the main 
body side relative to an intersection between an axis of the base and an imaginary 
extended surface of the second main body that is located inside the base. 

33. Suyama teaches, in Figure 3, that it is known in the art to provide an electron 
tube with an electron-bombarded semiconductor (40) being fixed to a central portion of 
a fixing plate (31). Suyama discloses that the semiconductor is used for performing 
detection with a high S/N ratio (col. 6, In. 34-50). 

34. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the electron tube of Helvy with the 
semiconductor device taught by Suyama being disposed the main body side relative to 
an intersection between an axis of the base and an imaginary extended surface of the 
second main body that is located inside the base for detecting photoelectrons emitted 
from the photocathode in response to an incident light thereon. 

35. Regarding claim 1 0, the sole figure of Helvy shows the another end of the 
insulating tube connected to the envelope and the one end of the insulating tube 
protruding inside the main body of the envelope. 

36. Regarding claim 1 1 , the sole figure of Helvy shows an inner stem connected to 
the one end of the insulating tube via a conductive member (38); and a conductive 
member provided on the one end of the insulating tube and protruding outside the 
insulating tube. 

37. Regarding claim 12, the sole figure of Helvy shows conductive member (50) 
provided on the another end of the insulating tube and protruding outside the tube, 
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wherein the envelope includes an outer stem connected to the another end of the 
insulating tube, at least a part of the outer step that is connected to the another end of 
the insulating tube being conductive. 

38. Regarding claim 13, Helvy teaches the limitations of independent claim 1 
discussed earlier but fails to exemplify the envelope being applied with a ground 
potential and wherein the semiconductor is applied with a positive potential. 

39. Suyama teaches, in Figure 1 , that it is known in the art to provide an electron 
tube with a ground potential being applied to the envelope and a positive potential being 
applied to the semiconductor. Suyama discloses that this arrangement is provided for 
obtaining an avalanche multiplication gain of about 50 (col. 6, In. 17-33). 

40. Therefore, it would have been obvious to one having ordinary skill in the art at 
the time the invention was made to provide the electron tube of Helvy with the potentials 
taught by Suyama for improving the efficiency of the device. 
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Contact Information 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Kevin Quarterman whose telephone number is 
(571)272-2461 . The examiner can normally be reached on M-TH (7-5:30). 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minh-Toan Ton can be reached on (571) 272-2303. The fax phone number 
for the organization where this application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a 
USPTO Customer Service Representative or access to the automated information 
system, call 800-786-9199 (IN USA OR CANADA) or 571-272-1000. 

Kevin Quarterman 
Primary Examiner 
Art Unit 2889 

/Kevin Quarterman/ 

Primary Examiner, Art Unit 2889 

15 April 2008 



